



















































































































































































































































































Figure 30. 2019 Ecological Monitoring Activities
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5.1.3.1 Functional Monitoring

Functional monitoring compares restored communities to pre-restoration “baseline” conditions
and high-quality reference sites. Baseline and reference sites were characterized in 2001 and
2002. From 2003 to 2005, restored areas were evaluated. Wetlands were evaluated in 2003,
prairie communities in 2004, and forest habitats in 2005. The same 3-year rotation resumed in
2009 and continued until 2014. In 2015, monitoring efforts shifted from sitewide community
types to an area-based approach on a 3-year basis Figure 30 shows the 2019 wetland, prairie, and
forest functional monitoring areas under the area-based approach. Appendix C provides a more
detailed discussion regarding ecological monitoring results, including the use of Floristic Quality
Assessment Index (FQAI) and Vegetation Index of Biotic Integrity—Floristic Quality (VIBI-FQ)
to assess the condition of restored areas.

The 2019 wetland functional monitoring results indicate that native vegetation is fully
established across all the areas surveyed, with percent native species well above the goal of 50%
in all basins. Percent relative cover of native species was above the goal of 50% in all basins
monitored in 2019. Monitoring results from recent years have shown that as the plant
communities mature, there is improvement in perimeter wetlands located near forest
communities along with a decline in the quality of wetlands within the central remediated
portions of the site. It is suspected that the lack of native topsoil and seed bank may be
contributing to this. Beaver activity also continues to influence the vegetation composition in site
wetlands, particularly in areas bordered by established forest. Additional wetland mitigation
monitoring activities are discussed in Section 5.1.3.2 and Appendix C.

The 2019 prairie functional monitoring results indicated that native vegetation has been
established, goals have been mostly met, and there continues to be much improvement over
baseline conditions in the surveyed areas. Prairie areas on the western side of the site indicate an
increase in native tree species in several areas. The plan for these areas is for conversion to forest
over time, so the presence of trees is encouraging; however, there is an increase in the invasive
Canada thistle (Cirsium arvense). The focus of spot herbicide application in recent years has
been in the central portions of the site, with less attention given to these western communities.
The 2019 results show that continued sitewide control of invasive species is needed.

The 2019 forest functional monitoring results also showed that restoration goals have been
mostly met in the surveyed communities. The areas evaluated in 2019 included mature and
second-growth forests along Paddys Run. Several high-quality native trees were observed, such
as blue ash (Fraxinus quadrangulata), American beech (Fagus grandifolia), and butternut
(Juglans cinerea). For the first time, Muhlenberg’s sedge (Carex muhlenbergii) was identified
onsite in 2019. Woody vegetation monitoring indicates that invasive Amur honeysuckle is an
ongoing concern, but there is evidence that the fall foliar herbicide application is working to
reduce density of honeysuckle in surveyed areas. DOE will continue to clear honeysuckle and
other invasive vegetation as part of restored area maintenance. More information is provided in
Appendix C.

Functional monitoring activities in 2020 will focus on Management Area C (Figure 28). At the
end of 2020, six years of “area-based” monitoring will have taken place, which represents two
rounds of annual surveys across the site. As stated above, the Fernald Natural Resource Trustees
will include a review of the ecological monitoring program as part of the 2020 RAMP update.
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An alternative approach to evaluation and monitoring of restored plant communities may be
proposed for 2021.

5.1.3.2 Wetland Mitigation Monitoring

Pursuant to the Fernald Preserve Wetland Mitigation Monitoring Report (DOE 2012c), limited
wetland monitoring continued in 2019. Activities included amphibian surveys to calculate
Amphibian Index of Biotic Integrity (AIBI) across the site and hydrologic monitoring using
shallow wells (piezometers) at three locations.

In the spring of 2019, amphibian monitoring was conducted using funnel traps in selected basins
within mitigation wetlands (Figure 30). The 2019 results were similar to those of previous years.
Ambystomatid salamanders, also known as mole salamanders, continue to be observed in
northern wetlands across the site and in the more recent wetland construction projects along
Paddys Run Road. Mole salamanders are key indicators of high-quality wetlands. According to
Ohio EPA’s AIBI scoring method, one of the wetlands has reached superior wetland habitat
status. Appendix C provides additional details.

In 2019, hydrologic monitoring at the Fernald Preserve was limited to the three piezometers
installed at the Paddys Run Tributary project in 2012. The two piezometers that recorded
complete datasets throughout the year showed a pattern similar to that of previous years, with
saturated conditions observed through the winter and spring, followed by drier conditions in the
summer and fall. These findings are also similar to those at other emergent wetlands in Ohio.
The results are compared to the performance standards established in the Fernald Preserve
Wetland Mitigation Monitoring Plan (DOE 2009). Monitoring will continue at the three
piezometers in 2020. Additional discussion regarding the status of hydrologic monitoring is
provided in Appendix C.

5.2 Fernald Preserve Site, OSDF, and Trail Inspections

The LMICP describes the routine inspection process for both the site and the OSDF. Inspections
are conducted quarterly with joint participation from the regulators. Inspections document
evidence of unauthorized uses of the site, the effectiveness of institutional controls, and any need
for repairs. Inspections are conducted in several phases. Quarterly inspections focus on signs,
fencing, gates, site access points, etc. Field walkdowns take place in the winter months when less
vegetation is present, optimizing visibility of site conditions and allowing for easier access to
some areas. Ecologically restored areas are evaluated for the presence of noxious weeds, erosion,
condition of vegetation, presence of potentially contaminated debris, and signs of damage from
nuisance animals. In 2019, field personnel also conducted post-burn inspections in the Former
Production Area and on the OSDF. Conducting inspections following a prescribed burn offers a
much better opportunity to observe the ground surface, often revealing debris, erosion, and other
findings that may have been obscured by the vegetation. Quarterly inspection reports are posted
on the Office of Legacy Management website at https://www.lm.doe.gov/fernald/Sites.aspx. The
quarterly inspection reports can also be viewed online at the Fernald Preserve Visitors Center or
by contacting the site at (513) 648-6000. Appendix C presents inspection findings from all 2019
quarterly site and OSDF inspections. In addition to quarterly inspections, the public trails and
overlooks are inspected weekly to ensure that they are safe and usable.
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5.2.1 Site Inspections

As with recent years, site inspection findings in 2019 consisted mostly of the presence of noxious
and invasive weeds and deer exclosure fencing that was damaged by fallen trees and limbs. The
presence of individual tree cages that are no longer protecting vegetation was also a

regular finding.

Debris also continues to be found, primarily in the Former Production Area and former Waste
Pits Area. During remediation and restoration of the Fernald Preserve, every effort was made to
remove and dispose of all debris. However, weather, erosion, and earth-moving activities
occasionally reveal small pieces of debris that were not visible during remediation and
restoration efforts. Examples of -debris include pieces of concrete, rebar, clay tile, asphalt, and
metal. Debris is discovered during site inspections and construction activities and by personnel
during field activities. In 2019, 925 pieces of debris were discovered, with 707 of 925 pieces
identified during the post-burn inspection in the Former Production Area. Radiological surveys
of all debris found none had fixed radiological contamination above background levels.

5.2.2 OSDF Inspections

For inspections of the OSDF, inspectors perform a quarterly walkdown of the perimeter and toe,
and an annual walkdown and evaluation of the vegetated cap to verify its integrity. Trees, shrubs,
erosion rills, holes from burrowing animals, noxious weeds, settlement cracks, and other
indications that there may be an issue with the proper functioning of the cap are flagged and
repaired. In 2019, there were no signs that the integrity of the cap had been compromised in any
way. Findings consisted mainly of woody vegetation, noxious weeds, and animal burrows. A
post-burn OSDF inspection following the February 2019 prescribed burn of the southern half of
the OSDF was also conducted. As mentioned earlier, the burn exposed tree and shrub seedlings,
allowing field personnel to cut the woody vegetation and treat the stumps with herbicide. The
December 2019 complete cap walkover revealed that this method of woody vegetation control is
effective.

5.2.3 Trail Inspections

Weekly trail inspections in 2019 revealed the presence of several hazard trees along the Hickory
Trail. Field personnel removed these in the fall, as discussed in Section 5.1.2 above. Trail
inspections also continued to document flooding due to beaver activity in the Wetland Mitigation
Phase II wetlands along a portion of the Hickory Trail. Repair activities ae described in

Section 5.1.2 as well.

5.3 Affected Habitat Findings

The potential for unanticipated habitat impacts is low, but may occur during construction or site

maintenance activities. In 2019, impacts were minor and included clearing of trees as discussed

in Section 5.1.2. Specifically, approximately 0.5 acre of trees and shrubs were cleared within the
outfall line right-of-way east of the site, and there was a limited removal of hazard trees along a

forested portion of the Hickory Trail.
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As discussed above, beavers continued to be very active at the site in 2019, resulting in changes
to water elevations and vegetation in several wetlands and ponds. An increase in the site beaver
population has been observed for the last several years. Beavers are native, and their presence is
evidence of continued development of restored plant communities. However, they may alter the
landscape by impeding drainages, raising water levels in wetlands, flooding upland areas, and

clearing trees. These naturally occurring changes are expected to continue in the years to come.

5.4 Threatened and Endangered Species and Species Inventories

Potential Threatened and Endangered Species at the Fernald Preserve

Sloan’s Crayfish: The state-threatened Sloan’s crayfish (Orconectes sloanii) is found in
southwest Ohio and southeast Indiana. It prefers streams with constant (though not
necessarily fast) current flowing over rocky bottoms. A large, well-established population of
Sloan’s crayfish has been found at the Fernald Preserve in the northern reaches of
Paddys Run.

Indiana Bat: The federally endangered Indiana bat (Myotis sodalis) forms colonies in hollow
trees and under loose tree bark along riparian (streamside) areas during the summer.
Excellent habitat for the Indiana bat has been identified at the Fernald Preserve along the
wooded banks of the northern reaches of Paddys Run. The habitat provides an extensive
mature canopy of older trees and water throughout the year. One Indiana bat was captured
and released on the property in August 1999.

Northern Long-Eared Bat: The federally threatened northern long-eared bat (Myotis
septentrionalis) will roost singly or in colonies in the summer using either live trees with loose
bark or dead hollow trees (snags). The Fernald Preserve has been recognized as potential
summer roosting habitat for the northern long-eared bat. Although no captures have been
recorded at the preserve, a variety of live and dead trees and water sources in the preserve
may provide ideal habitat within the known range of this species.

Running Buffalo Clover: The federally endangered running buffalo clover ( Trifolium
stoloniferum) is a member of the clover family whose flower resembles that of the common
white clover. Its leaves, however, differ from those of white clover in that they are heart-
shaped and a lighter shade of green. Running buffalo clover has not been identified at the
Fernald Preserve; however, because running buffalo clover is found nearby in the Miami
Whitewater Forest, the potential exists for this species to become established at the site. The
running buffalo clover prefers habitat with well-drained soil, filtered sunlight, limited
competition from other plants, and periodic disturbances. Suitable habitat areas include
partially shaded former grazed areas along Paddys Run and the storm sewer outfall ditch.

Spring Coral Root: The state-threatened spring coral root (Corallorhiza wisteriana) is a
white and red orchid that blooms in April and May and grows in partially shaded areas of
forested wetlands and wooded ravines. This plant has not been identified at the Fernald
Preserve; however, suitable habitat exists in portions of the Northern WoodIot
Enhancement area.

Cave Salamander: The state-endangered cave salamander (Eurycea lucifuga) is slender
and red to orange in color with irregular black dots. It is found in caves, springs, small
limestone streams, outcrops, and old springhouses where groundwater is present. It has only
been documented in Ohio in Hamilton, Butler, and Adams counties. Suitable habitat within
the Fernald Preserve is limited, but populations have been observed just north of the site.

American Burying Beetle: The federally endangered American burying beetle (Nicrophorus
americanus) is an orange and black carrion beetle that, with its mate, seeks out the remains
of a recently deceased small animal. The beetles are natural decomposers, breaking down
and burying the remains of the carrion. Burying beetles will clean and protect the body, which
serves as a food source for their larvae. The Fernald Preserve is within its historical range,
but current known populations are limited to Rhode Island and Oklahoma. Recovery efforts
have been ongoing in Ohio since 1998.

The Endangered
Species Act requires
the protection of any
federally threatened or
endangered species and
any habitat critical for
the species’ existence.
Several Ohio laws
mandate the protection
of state endangered
species as well. Since
1993, a number of
surveys have been
conducted to determine
the presence of any
threatened or
endangered species at
the site. As a result of
these surveys, the
federally endangered
Indiana bat and the
state threatened Sloan’s
crayfish have been
found on the property.
In addition, suitable
habitat exists for the
federally endangered
running buffalo clover
and northern long-eared
bat, the state-threatened
spring coral root, and
the state-endangered
cave salamander. None
of these species have
been found on the site,

but their habitat ranges encompass the Fernald Preserve. Figure 31 shows the potential habitats
for these species. According to provisions in the LMICP (DOE 2019a), Section 6, “Natural
Resource Monitoring Plan,” threatened or endangered species habitat will be surveyed as needed
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prior to any construction activities. If threatened or endangered species are identified, appropriate
avoidance or mitigation efforts will be taken.

Several activities took place in 2019 to address endangered species. A survey for running buffalo
clover was conducted prior to the tree clearing along the outfall line, with no species found.

In 2012, the Fernald Preserve was identified as a candidate for introduction of the American
burying beetle (Nicrophorus americanus). DOE signed a five-year agreement with the U.S. Fish
and Wildlife Service and the Cincinnati Zoo (DOE 2012a) to introduce the federally endangered
beetle to the Fernald Preserve. In 2017, the parties signed a new agreement to continue releases
at the Fernald Preserve through 2022 (DOE 2017). This effort is part of the recovery plan for the
beetle, which involves release and monitoring of beetles raised at the Cincinnati Zoo. Field
personnel released 49 pairs of beetles in June 2019 (Figure 31). The release site was first used in
2018. This newer location continues to show positive results. An “overwinter” beetle was
observed in spring 2019, and this is the first documented case of a beetle released at Fernald
surviving through the winter. The recovery team considers this a very good indication that a site
beetle population is becoming established. Five additional beetles were observed during the 2019
monitoring period.

5.5 Cultural Resources

The Fernald Preserve and surrounding area are in a region of rich soil and many sources of
water, such as the Great Miami River. Because of its advantageous location, the area was settled
repeatedly throughout prehistoric and historical time, resulting in diverse cultural resources. In
summary, 148 prehistoric and 40 historic sites have been identified within 1.2 miles of the
Fernald Preserve.

Several laws have been established to protect cultural resources. The National Historic
Preservation Act requires DOE to consider the effects of its actions on sites that are listed or
eligible for listing on the National Register of Historic Places. The Native American Graves
Protection and Repatriation Act (Title 43 Code of Federal Regulations Section 10) requires that
prehistoric human remains and associated artifacts be identified and returned to the appropriate
Native American tribe. Compliance with these laws is addressed through a Programmatic
Agreement between DOE and the Ohio State Historic Preservation Office (DOE 2012d), which
was updated in 2012.

To comply with these laws and the Programmatic Agreement, DOE conducted archaeological
surveys prior to remediation activities in undeveloped areas of the Fernald Preserve. Figure 32
shows the areas of the Fernald Preserve that have been surveyed. These surveys have resulted in
the identification of five sites that may be eligible for listing on the National Register of Historic
Places. None of these sites were affected by construction activities in 2019.

No archaeological surveys were conducted in 2019, and no unexpected discoveries were
encountered during field activities. All ground-disturbing activities took place in previously
disturbed or surveyed areas.
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piezometer: Shallow monitoring well that is used to measure water elevations in wetlands.

radionuclide: Refers to a radioactive nuclide. There are several hundred known radionuclides
that can be artificially produced or naturally occurring. Radionuclides are characterized by the
number of neutrons and protons in an atom’s nucleus and their characteristic decay processes.

remedial action: The actual construction and implementation phase of a Superfund site cleanup
that follows the remedy selection process and remedial design.

remedial investigation/feasibility study: The first major event in the remedial action process that
serves to assess site conditions and evaluate alternatives to the extent necessary to select
a remedy.

removal action: A short-term cleanup or removal of released hazardous substances from the
environment. A removal action is performed in response to a release or the imminent threat of
release of hazardous substances into the environment.

surface water: Water that is flowing within natural drainage features.

uncontrolled runoff: Storm water that is not collected by the site for treatment but enters the
site’s natural drainages.

Vegetation Index of Biotic Integrity (VIBI): A scoring system that uses vascular plants as a
means of assessing the quality of a given plant community.

waste acceptance criteria: Disposal facilities specifications for the types and sizes of materials,
the acceptable levels of constituents, and other criteria for all material that can be disposed of in
that facility. Offsite disposal facilities such as the Nevada National Security Site (formerly called
the Nevada Test Site) that dispose of Fernald Preserve waste have specific waste acceptance
criteria. In addition, the OSDF had waste acceptance criteria that were approved by the
regulatory agencies.
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